Exposure to smog, floods, 1 or earthquakes 2 has been associated with a lower sex ratio (proportion of males) in offspring conceived at the time of the exposure episode. We hypothesised that exposure to severe life events before and during the periconceptional period might be associated with a decline in the sex ratio.
Methods and results
All Danish women who gave birth from 1 January 1980 to 31 December 1992 were identified by the population based medical birth registry. By linking personal identification numbers to the Danish statistical office's fertility database, we identified all the women's partners and older children. A partner was defined as the father of the child or the partner with whom the woman was cohabiting on 1 January in the year of birth. Severe life events were defined as death or admission to hospital for cancer (codes 140 to 209 (excluding 208 polycythemia vera) of the international classification of diseases, eighth revision) or acute myocardial infarction (code 410) in the partner or older children. By linking the personal identification numbers to the mortality registry and to the national registry of patients, we identified all deaths and all admissions to hospital of partners and children between 1978 and 1992.
We identified all women exposed to severe life events in the year of birth and the previous year but included only the women exposed before the second trimester. Women with diabetic partners were excluded, as it has been reported that the sex ratio in their offspring is higher. The time of exposure was recorded as the date of death or first admission to hospital. Information on the possible confounding variables was obtained from the registries.
The exposed cohort consisted of 3072 singleton pregnancies exposed to severe life events and a control cohort of 20 337 singleton pregnancies randomly selected among all pregnancies without such exposure in the observation period. Of all the offspring, 945 had congenital malformations, chromosomal abnormalities, or hereditary diseases.
Using logistic regression analysis, we found that the proportion of boys was 49.0% in the exposed group and 51.2% the control group, giving a crude overall lower ratio between the two sex odds (sex odds ratio) of 0.92 and an adjusted ratio of 0.91 (95% confidence interval 0.84 to 0.99) (table). Exclusion of offspring whose mothers were exposed during the first trimester and all offspring with congenital malformations gave similar results (data not shown).
The nearer the exposure was to conception, the lower the overall sex odds ratio (test for trend P = 0.013) and the lower the sex ratio for exposure by an older sibling only (P = 0.035) and for exposure by death of a partner only (P = 0.016).
Comment
The results show that severe life events may reduce the sex ratio, especially for exposures around the time of conception, because of differential conception or Adjusted sex odds ratios and percentage of boys as function of severe life events before and in periconceptional period and stratified for timing of exposure *Sex ratio of exposed/sex ratio of non-exposed; and adjusted for maternal and partners' ages as well as for school education, maternal parity (nulliparous v multiparous), previous spontaneous abortions (yes/no), residence (capital, major city, or rural), and congenital malformation in offspring (yes/no). †Before first day of last menstruation. differential abortion of male embryos. The study cohort was large, and the registration of death, cancer, and the offsprings' sex is known to be accurate and complete in the registers used. The results are consistent with results for natural disasters. 1 2 The study has some limitations. The exact dates of the actual stress exposure may in most cases have started long before our date of exposure. For this reason, we also included women exposed during the first trimester. More factors may have contributed to a dilution of the effect-for example, other stressors may have affected both the women in the exposed group and those in the control group, and the partners may not have been the father of the offspring in all cases.
Psychological stress related to severe life events may alter the sex ratio through changes in sexual activity, changes in hormones around the time of conception, 3 reduced semen quality, 2 4 or an increased rate of early male abortion. 5 DH and JO also work, as paediatrician and professor respectively, at the Danish Epidemiology Science Centre, Statens Serum Institut, in Copenhagen.
Contributors: DH and JO contributed to the idea, design, analysis, interpretation of data, and writing of the paper. HM contributed to the interpretation of the data and critically reviewed the draft paper. All authors will act as guarantors for the paper. A 59 year old woman presented with weight loss and hepatosplenomegaly. Her medical history was unremarkable with no history of skin disease. She was not taking drugs systemically and gave no history of allergy. Full blood count showed a haemoglobin concentration of 142 g/l, a white cell count of 164 × 10 9 /l, and a platelet count of 105 × 10 9 /l. The results of cell marker and morphological studies confirmed the diagnosis to be T cell chronic prolymphocytic leukaemia. Her renal function was normal.
She was treated with chlorambucil 10 mg/day. However, despite treatment for 12 weeks, her white cell count rose to 324 × 10 9 /l and her haemoglobin concentration fell to 60 g/l so that she had to have a transfusion. In view of her failure to respond, chlorambucil was discontinued and she was given a single intravenous dose of pentostatin 4 mg/m 2 . Five days later she was admitted with a fever and diffuse erythema on her legs and back which blanched only partially on diascopy (firm pressure applied with a glass slide). The rash initially extended on to her abdomen, reaching its maximum extent nine days after the pentostatin injection. The rash then exfoliated and resolved over the next week. She was treated empirically at admission with intravenous flucloxacillin and ciprofloxacin. Blood cultures were subsequently found to be negative.
After an initial fall in white cell count to 128 × 10 9 /l, her count began to rise again to 244 × 10 9 /l within two weeks of the pentostatin injection. Treatment with a further intravenous injection of pentostatin 4 mg/m 2 was started after discussion with colleagues and in the absence of an alternative treatment or previous reports of pentostatin causing severe dermatological adverse reactions. The rash recurred within two days but was more extensive, such that she had erythroderma, had reactive oedema, and was clinically and biochemically dehydrated. Despite intravenous rehydration, her condition deteriorated rapidly and she died of presumed septicaemia five days after readmission.
Pentostatin is a product of Streptomyces antibioticus that inhibits adenosine deaminase. It is highly effective in hairy cell leukaemia as well as other low grade lymphoid tumours, including chronic lymphatic leukaemia, prolymphocytic leukaemia, low grade non-Hodgkin's lymphoma, and cutaneous T cell lymphoma. 1 A range of rashes has been described with pentostatin, including a photosensitive, erythematous, papular, and vesiculobullous eruption. 2 We are unaware of previous reports of erythroderma with pentostatin. Conditions associated with altered immune function, such as AIDS, predispose to adverse drug reactions in the skin.
